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(57) Abstract: A method and apparatus for reducing multipath distortion in a television signal inlcudes a plurality of antenna ele- 
ments for receiving spatially unique replicas of a desired television signal. The plurality of spatially unique replicas of the television 
signal are coupled to an adaptive combiner for generating a spatially combined signal to be input to a television receiver. 
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°l §§l g?8KD 2!Q. 

s ts§ maima iisi 4asioi A© us * gzioii mm su ^hi^es^ 

4a£! m$\ti\& asOIIAH Q§ §5 2H = 8 5!§SMI &4:A|3PI SNt! ehHIU Al^gJOil 3© 3J0IQ. 

j\am maibia gf^ iisfe cfg §g sh^oii 25s set Aiaasa. a^s maibia iiss si 

3IE} S gfll^¥EH &M30\ HaitiiS 4&:>I0IIA| bl§f5!8|XI &S Cfg 46!6fb S2J0I @Q| 

Olfilif bill *| 81 XI SJg iJSfe Ss9 i!S2f SifSOl 'H^S 01 01 XI (ghost image)'£AH S4f if BIS! 

01 01 xi « maims mgna. usim naibia(HDTv) assi xi&m una gi 

aidia t!§i 4asij= S?, H^e S&S OIOIXI 1S§ S^SMI 3XIAIS 4= 2JCI. US §S 2H 
gJAI 511 (incident field)0ll SXH8H= 2}& EEOII 3I2J8I01 Saibia as°l &'2|gf a= a 

±1^1 V^iil 4 2Jfe EAI £!§0IIAH ^81 S«|^ £|2 <ycn. EAI ASOIIAH ifet^og gfagw 

sasi eiaiufe oiae tE lhoji gfs?si:>ii sus 4= sy:n. maim a as°i t^'s 23° 
s sai&ci. 

onrfsn naims as a axis gaiuia aa°i sr^ e^si as 4aoii chsh saibis asoiiAi 

DS 3? 2H^S HI 31 SI 31 ¥|& eeHSI 3>|^S Uaibia 4^31 L4I2I £Jg §£}( adaptive 
equalization) (HI 3|sSHa Sta. 3 BH L| . 0IBH& 3|*g BXI Cfg 3£ 2H^0I OH? £^81X1 a§ * 
S0JIAHS1 Sl2f*!0ia. Qg 2H^0I ehHIUOII SXDSIfe SE EE01IAH Sej|8l^l S 012} SS 

e as &soii ^ouh. ee«2i §§i 2H^s sisscm hs* 4^ astci. 

cobiah. 01 ?i* goioiiAHfe iiaims as:>i aaiuia 4&:>ioii m®zu\ aoii n 4aai= maima 

asOIIAH CIS §E 2H = S if4rAI3|fe 9J0IU Al^gJS) SSS0I 2^32 °!C|. 

SSH 3162} 5!^S 9§iS Haidia asOIIAH C|g g£ 2H = S U4iA|3|±= gfg S! § XI Oil °I6H ^ 
^92 SiD. ^81. CI4SJ 9iE)m ^xhfe ±gf8H= Uaibia as°l SZ*a|os 2^£! = A|(replica) 
s 4a&a. g^^°£ ^Aife maibia 4 6f 31 Oil S&l g^^og g&S t!SI 

Slfe 5|g (adaptive combiner)OII l&SD. &OI §l,0|fe i'jJjog s At2J 3t g 

3 B»lfi IS5II1. 01 3|gS BSIfe Cf§ &82S ti(null)SS S3I^°S HHx|g[ 

CI. 3|g SX| LHOII dHxia as HSAIIAHS^EISI §ei A|g8|fe ^§ J)\ 0\J\ (adaptive 

controller) Oil 2J6H HIS9D. feOI SSfe a&3|2| S^°S¥Ei ^E£I>IU SEfe □ gB3|2| 
a SOU IIIBI &'ISa^ x^BI£¥E^ SESfe as XI4(figure of merit)a 8EHS ?He 4= aid. 

S »S2| ^Sg £021 ^aslOI OlSia ^Aller ^SS »5»°SMI MCI Sarg| OloHSf 4 

?im aoip. 

eiss ^swi cos sxie EAie 

E 2fe 2!§ S»3I2| 8IU2I ^AIOIIM EA|§[ 

E 3afe 4 S§ ipE 2191 U( four-port loop antenna)°l AIAIE. 

E 3bfe 4 5§ =n ofeimei gg E . 

E 3ci= S3 E£a &AIIE. 

E 3dfe S3 £§2| IS ^>MIE. 

E 3efe Sgj-3IS ^blS! E^si rag 4JAIIE. 

E 4a XI^DI gE°l S BfSSI 3IS gfAl HHS » HICHS gfAf iIH@S EAI §h ES. 

E 4bfe 3^EI §E£I S iS2| 3|g g}A| IIH@ S HI OH @ gfAl DHSS EA|gj E2. 

E 5fe S^bH 2>9IU(clover antenna) g3||£| EAI §} ES. 

S BS9 0I8HB gOISMI 8PI fl8H/d S»l ESS S5I0I SS9J g^Sf iXIOII CH 8H AH ^ SSJ 

§i if 5 ?si Aigsiaa. 



gAIOfl 

e is gaibia asoiiAH am 2? shs§ xh^spi sum sxidooja b^eoici. oi urn sh^ 

«a Sfl(100)fe ^4 5H(0IISDI 43H3I EA|§)a eiEIIU ^XI(106:106,~106 4 ). 3S3K102) SI 

siaiuis 44f3i(io4)s ssea. & l 3i gtaiu ^xid06)fe ^ni4= ai^ lhoii 9\x\m =4 ?h°i sHys 
"eh asia ^g^sife xi^ni aiaiuis xoyoii cng8i& rf as« ^a&a. gtd xnyoii oissi 
rf iisfe oitfsn maibia as n cixig maibia asoip. oikfsn mamia as^ oi 
^ LHsj sen°i oi^ gaibia hs ?is!sj(ntsc) as asa s»af 4= sip. pxii garni a 
a s;= aa@ gaibia ai^u ?)§?a(ATsc) ss A/53, oii&di sag m'aibia(HDTV) asoii crisfe 
a# ^eich(vsb) ass s&gf 4 stci. oi^iah 3i#a^ ai^u§? Ai^ua sj^si a 

3U2SMH S§i 1>S Q§ £°J§aE 3|^8IE^ ?S§ 4=E °ICI. 

2f gtaiu ^xi(io6)fe ^gfsife gamia as°i iz?a!2s n&m ^ak=. gjAi^a aes n°gr 
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as 9\^w s>fe naibia asa =ad« 4a§ici. nna ase ^ai^ sa a as 

?ioH 5i e gi.^i(io2)oii isaci. §i,oi(io2)b si^°§ ass ^Aia ?f§@ era* 4341 

SUM • 41 31 31§g Us S£ 2f<d S21 ti(null)SS S15!2? HHXIelCI ^§ ail 

3I( 102)21 S21 xi£lfe (1)Sxl(100)3| SOIL} B S*1olfeXia *g°J BE XI4(FoM)( 108)* A|§8|01 

3is §aj[ as^Qfe § e^ (2)?nois(weight)3i ej» asa naioii asH a§acib soiiah 
siii 4 sici. ^s a»3i(io2)si saibia 44131(104)011 anaoi men hi 3 §ai ^ssi 
a ci^saioieia. 

£ 2fe 3§ 3831(102)21 sm°| ft|A|0||°| I^Ei £A|§1C1. 4131 SS3l(102)fc ^?4 3H2| § 

5 (202: 202,- 2024). 3ia3|(208). □§ 3£ S£ AH AH (216) . 3S »IOUI(210). ^¥ 

ttSPI(L0)(212)a ?bl»D. §14 3H2| §5 £§(202:202,-202,)^ W Li ( 204 : 204, ~ 204 4 ) 3! 911 01 
S (weight )(206 : 206,-206*)* ?Hie*0. 5?4 3H3 2IE1IU ^ JK106: 106,- 106 4 )fe HH §?4 3Ha §5 
£M(202:202,~2024)e2) 2W2| §i EMU! g»SCt. *8|. §5 ES(202,)0II 0)8)01. 
^XK 106,) Oil 2|6H s41@ ±S81fe gaibia asa g&SSSS 2°S §?A13| # Li (204,) Oil 2 if SCI. 

^Li(204,)fe £&8tt- uaiuisj asoii mg8ife gzi ?u*(if) ^si s^ieici. 401 ±Hsit mai 
bia asfe ^¥ 31 (lo) (212)011 °isH a§a3. 01 s?¥ aspit at set 4^1114* gia 
3|(lo) iisi «ge.tc>. □ 1a. ga 4m4(iF) asb snois(206,)on 218H 3igxi3i ¥0132 3ia 
31(208)0)1 asiso. 4131 if asb c^^oii/h cixieioixk205,)* aissioi cixmsiaoi *<s 

4§f5!°S ^SI 4 StClb 21- ei&!» 4 SI CI . 
5?4 3021 §5 £M(202:202,-2024)g 21 21 a^rgl ^ SOU CO 51 SS}8)0) 3ia3| (208)CHI atlS ±g181 

fc ^aibia asa §t4 ;>h°i 3iea =Aia aejoi gjci. 4131 3ia3i(208)b 4131 

§?4 3H2i 3iga =ais sifsioi sa^ES tenuis tisi gggiD. 41 31 sa^Es mm 
a ^aibia asb saibia 44131(104)011 se-sioi e 1 oil eaisi bia 301 ^ga ^aibia §a 

■ Cl^SaiOltlCI. fe^l 3g SB3IS¥H2| S^2| 4& l 3| Sflfl 4 S!E^ ae|@ 

a. aiaa. ^aibia asfe naiuiacrv) 4401011 sjsh S3ioii 2iesi^xi m 321 g^s ^ni 

4 si ess s&s 4= sici. as aass/H 5j§si ^amiadv) 44.01011 chsh s^eh hdi 

5 S 4 SIP. 

3§ aS3l(102)fe 2J2I2I ¥II0|E(206)B ^!§S| 5g&°SMi ^gfSlfe ^aibia aSCHlAi Dig g£ 
2H^S S^AiaCI. ^ ¥IIO|e(206)fe a^S 5SSII2, ^gfslfe ^aibia as°| 2|2|2| gZl£|og 

2S§! ^Aia aae gei ^hi4(if) as» ^aioii xi^aiejci. 01 ^i^ Mot°i ga»ae! a^ a 
¥141 §fxi2i D\mx\ ¥01. a^e>2i piexi voi. ?i^ei2i 3hexi voi ai aisi xiseisi 12s 
Aii&smxh sib oi u cm . oim# ssshfe ai 01 soil am am sehss soisitii 2211 4 sip. 
01 5i* soioii § aaia bq a&sie! w& mm ehaus/H. rf aaoii naui 3ien ^i^s sis 
tiStt 4£ 2J.C1. 3 a^is ?jiois« *jgjsn= as; ^schi °ioiAi e°ioii ai^s 3iaa. 

2!S «IO|3|(210)fe SJg S^dlMOII ttf£|Ai 2f 91I0IM2I St(^. g = 2| a^lEb a±|2| 331 Si A|2i 
XIS2I 331)8 & ^§21 5^L^2| ^ Al Oil Oil SiOiAi. 5|S taaiS gJ^o^Ai iLgfSlfe IS 

aibia as2| =4 3H°J Si^2£ 2SS ^AIS g>& &S «a S^(cross-cor relation matrix)* 
OlSShQ. ^81. 4131 5jg Ai|O|3|(210)fe 52i5|°S 3^21 ^A|. OUacH eiBIU 4:»(106,)0II 2|SH ^ 

sab ^ai« asjsi3. a§!E! ^aisi uchxi ssi^og 2°e §iai Aioia as as tsss 31 a 
»a. ^gisib gaibia asoii cie §s gg§ uissib 5°g assie. a3i «ioi3i(2io)fe 
oiiaai. eiaiLi ^xk 1062)011 °\m aa@ S2i^°s ass ^aioii ai§5ib ?iiois(206 2 )a sstici. 

4131 ?JI0IS(206 2 )b 212ia S 3 JS|°S 3St1 ^A|3I ^A|2| AlZl^og gjg^. Dh g 

§s 41 &01 eiaas^ sgaci. Ai2i» xisg ^ig assi ai^s Aioia xisa si en mm 

*l 0)1 AH &OI 0H34S' gfife axiei. S£5!2£ §i§ 41s 01 5|Lia RF 4^313 5|I8| ?gg Xl£5 ^ 
31 Oil °im if 411! 4 S!g« Sl^S 4 21 g 301 Q. CI XII as 41 EH 2) S^0I31L1 Efe 3 «tt2| 01^ 
S3 as 41 EH OH SICiAi 4«|£!&i gCH^ 2! WEI 31^21 2§f^ SfBS 3^S i!S2| SDI lie AI21 

s i£*i8i3i ?i 8H 2?ab a xieaa big ?s sjoi si8ixi atfe assi gjg°s y 

s(nulling)S sS8|3|| HISS 201 CI. 01 AI^B BXI SSI Oil 3|2L§! g}S31 OldlSIOI S Al^aa g 

a» oi s la siuoiDi. oi3iAi 21 ch& si Aia xi s s gcHSjoi oj fi saoici. 

3ia3i (208)31 2 3Ha ^aib 5§t n, o§ §g 4ibg ^@ioib ^aibia ass¥Ei xii » a a oi 

51 SOU °10|Ai, 5jS A1IOI3I (210)1= 21SILI 41XKIO63 9i 106 4 )S¥Eia S2133S 3^*1 ^A1« ois 
8101 23H 014121 CIS 41°(S ^AIOHOII 210IAib # 33H3 C|g 41&)S X1I3181- 2*01 3|^ 

81C1. S4,^3S. Om SS 2H^ US SXI(100)fe EhBIU iX|(106)a 4£C1 £1S 4(g. XISE3 

4ea srg 4)2j ci4a am §s 4ib» Hi3i8ib 201 3issict. ci B8 4a as asoi 

212121 §§0|| 2150 axfl Dg OHLiXia Sl^ @^ HIS SI^SIOII a§H Xi£l§ 4 SI CI. 01 3|# 

sota ssjxias si^a quoins ?isi cie giss ^^311 3°is 4 sis 20m. 

CIS 8B25AI. ™m mmJ\°i S^OIIAia 41 S^ ^4 SE XI4M SE813I ?1oH AISS 4 S!CI. 

01 s?. 5js xi£ib seoii m sxia 3is3i si ^321 son asH si^a ohss mm a^^i 
am 3£ =sAiiAi(2i6)te sa^3s avs <ysi s^soi ?ioH 3ia3i(208)a g^oii asaoi & 

E XI4(FoM)» 43 41 §1 CI. 4131 HE XI4-(FoM)i= 4aab asa Sg(g. 0I^S3 as Eb ClXllg 

as)on aseia. ntsc asoii chsioi. 4i3i si3 ^E(FoM)b sg gig aea oae S3i 
asa aisoii 3i2tiu. axis asoii chskm. am §s =sjyi/H(2i6)t as en ssbis 3iiasi 

a. 4131 HE XI4(FoM)b 5JS X1IOI3I(210)S i^SID. S Us a Dff ^AIOHOII SlOIAi. 4131 HE 
XI4(FoM)b as (218) Oil aSH EAIE! bia 4131 AI^US 9\m sgsia Hsseoii ms 41 
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31 4* #31 EX\ S«f2S¥EI SEI 4= 2iP. 

X1tdlg2| as 6IAI0II0II 2JCH AH . 5jg H §f3l ( 102)1= a^3| ±WX\£ e*SA|9lteH|. 43| a§!3| 

»fc 4221 ?)6H oi s eiaio si e sms ziehsi asj8>fe &e. a§ s§i§ § 
mm ¥8)21 x)e+§io. oiae *iaioii°i si a^ a§g sa& mm ^mn be xi4-(fom)oii 
3i£8wu oi a 21 sis e=ai s^f mow Mmxou °im aaj@ oia bugs a 21 djisbi iiej aioi« 

011 E+£8i 3istf 4- sia. oiaei ntdig ai^i^s sag ai^ssi 01^ at yg 4^01 gonsj 
oi 21x121. eesi 3§ eaua hihsioi eai ^soiiahsi :>naa 4s§ oiasi niggi 
a. 

E 3a 1= B ttBOII CDS CHIA|§ Qi E1IU(300)2| A)A|E0IO. 01 2iaiO(300)1= t!S SE3) Dl 2H 

^aa 51010;= eai & sou ah a)§8u= qichi «5i on? *>mm am si ¥5 2iaiooio a 

AI XI Oil CHI 2101AH. 2*EHU(300)fc 4 3H2I § = 51(306) S PI 311 2! 2! 2§f3l(308)» §6H ¥5(302)011 
2§ k S 4 3HS| gga(304)g ?UI6){= 4 3H2) iill ±11! EaX1l(302A. 302B. 302C. 3020)1 |g@ 
¥H(302)» S&Slfe 4 SI ?5 21810010. 431 ¥5(302)1= §!S 301 3) XI ffl . g = 

51(306)*= 40| ¥5(302)2) £91 4011 90* 2*2<o S bHXISlO. 2,^2) S3a(304)S gg SK306) 
21 2*2*2) $ AFOI 2| ¥5(302) 32}g0|| 3|3||»o S ifga. §3a(304)S ¥5(302)2) LU^g gfA) 
4EI 214213. ^S5!°? 431 ¥5(302)2) §^j^ 2§SQ. ¥5(302)21 g4¥0UH 
§3a(304)S 52JI(310)OIIAH 90' 2JOIH ¥5(302)I¥E1 £ El aSSD. 2iaiD(300)2| 
A)§S 9I5H SJHtt 4= 21^ £3|ia ^48)1= « ?£(shell structure)* XlSISffe QIOII B£|& 3|o)£f 

3 ?5f JllgSlO. 

¥5(302)1= All 3^. 2!±H £| = 3|e £^ OIS2I °)2)2) i|'2g S4SO. H 61 Al CHI CHI 

2101AH. 43| ^3X11 3IS(302S)(E 3d « E 3e 4011 bHXI031D Efe ¥*rS ESii 

SSelO. 40| ESfg 2}2|2) £24 ^IU(302A. 3028. 302C. 302D)S S4S1C). Ul« E 3a3) S 
S BBS 2>fe ¥5(302)« EA|8)3 21X121. 01 31ft M0)2| &ejX)E)2! Q§ BSf ££311 :221if 
4- 218 510IO. CH^OI 431 ipSfe i§g£S S4SIXI QfS 4= 2iII&L ^§ ^IgOl ^'§5j 

012 ^I!3££ i§§! aniEJ^B »d ^ni4= 8 91011 §JI HIS&CL S if §2| otm MMOUOU 9lO\ 

ah. e a xii 21 =§ &s£i 401 ^S2i m& mi is ximfa 4- 91a. 

E 3bi= 2iaiU(300)2| ISEi EAIShD. 2|a|2| gga(304)g 31 311 s| 81 SePI(308) 01 « CHI 
S 211(310)011 AH 90° 2jO|H ¥S(302)2) CO£| aggQ. 2f g^a (304)2) §^ xlBliaS 2^2} 

21 SI(306)2J g= 40IIAH SI£|H. 311 01 S §4 ESilfe SI(306)« 12 

» SUM CIS 40IIAH 3|S|5}5jo S cHsajoi qqi =^ ^SXH (312) (dummy coax structured 13 
BO. E 3c 51(306) ?SX1I2| 2§ ^SEi EAI5II2. E 3dfe SI (306)2) E§ 

E» EAIslQ. EAIS 41 A| Oil Oil 2<!01 AH . ¥5(302)1= ^3X11 3|51(302S)2) 21 ¥ 52 4011 gSfS Ea 
S(302A * 302B)S SS&Q. 431 ESS ±IH(302A. 302B. 302C. 3020)S 2|2t£| 51(306)011 
AH S31I S1S01XII2 Zl^(314)(Eax1l3) SIHSIXI SS)0I S3 5211(306)011 AH 431 ¥5(302)21 Ea 

4 ^Ig(302A. 302B) A) 01 Oil §!4£!0. SSa(304)S 5^ 31IOISOI2. 3)|0IS2| zlfflia^ 431 
g^a(304)0l 431 ¥5(302)2) EaS(302A)0ll . 3I31I32I fiSM! XI § Oil AH 431 ¥5(302)011 2X19 
CI. ¥52) 18 ?S§ OIS XI § CHI AH SJ ?S £|2«@^a 2iiA|3|fe eiS 5)|OIS §^¥21 01 2^ 

a ¥5 Eg? a ¥2) as vss 35011 2ISI01 sea(304)Ei2i smm s^Aiaa. S3)a =g 

ESI ^ID XU1I2I 2^ £|2!j@^fi gOlE^ »§sm 351011 2|5H ^U)4-0II CHS1 2J a gJEia^M 21 
gAI^JQ. ijCHE 2 cm2) =01 01 S2)S ^^SlfeQI ^fiSIQ). CIS gfSEIAH. slgfslfe 214 S HI 
0±» i145)3| 9ISH 5)CHE 1 cm2| 2I¥ a Efe 5131 S!g E+S2) £3X113) A)§g 

4= 21CI. afttl b)2) SOI. 2f2[2| 5 21 1 (306) Oil AH 31101 g(304)2J #4 £3X11(318)^ 

21^(314)011 gXH°|3 01 2.^(314)21 CH8 ^21(320) 4011 CHOI =?5X1I(312)S §6H gXISC). m 

^ 3IIOIM(304) U CHOI ^5X11(312)^ X)X1I gfi §4§1D. 

BiaiOlI HIE Efe It||£)0|I #£IH(316)» 2} gga(304) S 31 CHI a^i^EI bHXI3)01 911 01 S 

21EI2) 5jg g^e gOI2 311 01 SOU 2121 31^^121 gfAIM ii 4- S1C1. 

E 3e0|| EAIS1 0)2) SOI. g,'fflS± S» S2i3|(322)» 51(306)011 Efe 5)1 U12) C)S XI 3 Oil 

dHXI8)0) ¥LH2)2| §^S 3Ha» 4= 2iC). 481 . gjni21>: §ff ggpi(322)fe =^ 311 01 « §4 Ea 
X1K318) 91 £34 ^ID(302A)CHI S«a 2J£| BX)(324)B ^UI8)2. CHOI ^?SX1I(312) S! Ea 

4 ^ea(302B)0|| SBS &X1(326)« ^blSlCI. 

s Bfasi ps ^aioiioii 2ioiah. snie^ mm 3^31022)^ 313)12121 att^i xisoa aaaa. ua 

EI. 431 ¥52) 521011 4XIS 431 21010) aCHI 2)5H CHX1I213. 431 2)0101 aS 431 

Eaxn 52ioi oiaiei a 21 cus »a 4011 ?ixi8H ss 01 s bie a$a2i sgo £ Ea 

52131 4S S^o)£s 5fsghQ. 

21 am §2i os §i ¥5 s 1 011 si§ g^Ei 3oosoie £i£ a^as SthShO. 43| OIS 

£IE a^aS 431 ¥52) S40IIAH 21£)2! KS( in-line balun)CHI g^SCI. SS))21 B||bH£|XI 
21 BILK Sever age antenna)fe 01 a & SS°£ ?4S 4^ 213. 431 UHtHBIXI 21B|L)3) aSSlOIIAH 

3Ei 521 11 aiaa cm. 431 2iaiU2i as s^as ssei 2jai3iii tfsi3ii bo. 0121 soi 
gfEiMi. ssa x)xiii2i ^ if 01 2fo)xi?iu sioixi3ii § 2101a. 

05 ^A|0I|2) S= ^5X11011 SiOIAH. gjHie^ §tf ffliJ3|(322)fe gg 5I(306)0IIAH OI^S 91x1011 
'SIMS' bH XI § 4- 2iO. 012) SOI SEIM1. 2f^2) 3)IO|g(304)S &niH± §§f Sgf3|(322) 
3) HHXIS OJiaa. gg g (310)011 AH gig 20IO. 2|2|2| S°f3|fe X)iBIS 8)^4 l_H CHI Sgfg 201 
O. 3g)Eia>: 3)1 01 g(0H3OI. 300Q)0I S2f3|I¥E) gg 51(306)3)) XI2J agaEIA) A)gl 
21010. 

£ 3a LHXI 3eCHI EA|£j 21HIU ?5b E 1 S E 2011 EAI8)01 3|#@ b)2) SS ^4= 3d 2) 21BIU ± 

»(io6)S2s Mmm 4= 9imm oiiaisio. oi sofchiah ^ss ssxioei oe eiam ^xi s/ 
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afe ag ss e*aiu2i ag mmm 1121m 4* sis 201a. s 3*1 ah on as 3 

^1 D§ S5 sn o kE) | Ufe MS 01=01 am §s 21^21 Hiw&g gemxi ss eai &3011 Aigsi 

fez Q| CHI ^81 ^i5lQ. 0^|-¥P(Yagi-Uda) Efe 014= 4^31 ( log-per iodic) £XI2I I§ :aoig 
^51 = 3E5 81 = 201^ 4; If 2) OH Ell 01 CH 3f§ OlgOl 2?£lfe SOIIAH A1g§ 4= 2ACJ. 

E 4a 1= ^ tfasi DI §S 2H^ XH2 3x1(100)011 2|6H 20H5! XH^IU gE2) <3M iW@» SAIffCI 

aiawt naibis 3221 sss o° om ag gs 3^21 agg go- . i«r % 270* oia. 01 oiioii 

SI 01 AH. 331 ag 35 2H^ US 3x1(100)}= ±gf8lfe ill &80IIAH 01^8 SXIol^ SfS Q§ 3 

5 SAj^oiiAH me yi ia&a. 

E 4bfe S BS2I Cfg 35 2H^ US 3x1(100)011 216H 201£j H^W gE2| gfAl- flH@8 EAISfD. 

±3su= si ami 3 <yso| gjgfg 0 - oixie}. ag 35 41^21 »»s 135* . ieo* §j 225 0 01a. 331 
ag 35 sh^ na §xidoo)fe ^asife iis ^sfoiiAH oigg ??xisn= ee ag sai^oiiah 

DHe 2^Er4^ gE2J. »A1 nH@°l ? 5«(n.ain lobe)i= XH^m4= gE2| SfAl 

nn@ aa a§? xi§?3 g*A> meoi aa. 

E 5fe ag tiA|0||°| e>EHU(500)» EAI if a . 331 °jaia(500)te SjJIl gf§fE5 §811= 4 3H21 UIU 

a BSIOIE Exl Piaia(Vivaldi flared-notch antenna)(502A. 502B. 502C. 502D)« ^bl81fe 

¥•5(502)5 ^419 S5fcH BHIUOICf. 331 ¥E(502)fe *U1I*125 VHF 01 ^ 011 AH SIS WlWeiXI 8f 

aiasxn g3sii= ee. uittci eiaia ±xkso2a. 502B. 502c. 5020)^ uhf m « chi ah X1341 nn@s 
»issp. 331 bitta s»aiu iins Maiois ma ch ^s esu ^hisioi a§ uitva e*aiu 
321 mm y\=?ou ss #011 ©55= 225 iaa ana sxitf 4= sia. 

01 a ^ ai 011 si eiaua soi 01 am umoi\& a. wm. °j±h sis 3ie 5aioi^. g^&f. gfg g^ 
§°s tigs 4= aa. 401 4 jh°i eiaiu ^xi mmm mm 2} am ih@s 4= siE^ sia. 

&OI IIHiig =§ Siaia SM(504A. 504B. 504C. 5040)S i!i!|i}2S« <ysj=!a. ^ SMOIIfe 

a= ai 91 m 4=<y ijsg ms&a. g^ ^em ueiu^ ^^h°i eiaiu nHgs ag 21 ma 

5ii S fl^f HHgSJte LHM?-iaO|| l&&o SM i 3fg5l?ll SQ. 

4 :D2| bl^CI 9}aia ^AK504A. 504B. 504C. 5040)b VHF t!S 4iJ§ ?H ?S2£ A|g£|I| Sfe 

ah £ g£ui^ 4- sta. 01 a e ssi^ ?H<ya uhf me s^i aisea. 401 ^£i^ uiata e> 
am ^xi onxiMtoiiacH. ?ixi(506)] aioioii ^iJii^ej naioi. pin aoi ee ^¥ixi e^ ^ei4= 

UIM9-I3B AhSSSSAH SISS 4- 9ia . 

u\m s ss°i E gi 01 an ^ixisj ^aioiioii ^isshah EAistoi ^ssm sixie. 01 Dis moi 

Oil e^SI Xl^l S 3I5J ggXf£IS = ^S°l 3|#5j AlfefS 53 01 U XI Qtfe S¥l L41 0(1 AH agfi} SI S 
4=§0| ?|g&g 0I6H& 4= 2iS 201 a. 



^57; &?2I 291 
S^tf 1 

^aiblSJ a Oil AH ag 35 2H^S XH3SPI SxlOII SiOUH. 

^aiblS 6JSS 4=6JSPI 9leh ^4= 3H2I 9iHia 4:X15AH. 2f2|°1 &D\ 3H°I SfBIU dbXIfe &OI 

gaiblS iJSSI 6fOI& s*AKreplica)e! ^4= 5H°1 g2.^E5 2SS g SH42I ?H^^!E 

5 4=^sife 501 3h°i eiam ±xi£i: 

4^1 ^4= 3H2I etaia 4:XN)II mmHO\ S^^ES gtfS i!Si ^S41S1fe 5!g ^t,0|£1: 
4.01 g if 31 Oil 1 if £101 4f3l S2f^!E5 ggfS ^Ssffe gaiblS 4-4f3l 

g SifSlfe 28 ^SE5 Slfe ag 35 2fl=R XH2f §x| . 
S=?» 2 

mm oil sioiAH. 4f3i ^4= 3H2i eiaiu ±x\^ :n°i g^ eeb ^?bi§[ ?5 eiaiue s if si 2. 

2}3foj 3H o| g= ^4, : H °J g2}5j°5 HS§} i!S g SI a 2| AJSl 3H^^E 

5 4=6JSIE= 4f3| ?H gJEIIUSI geilOfl BHxISfe 28 ^§E5 Sife ag 35 2H^ XH3 3 



3 

HI moil 2JOUH. 331 5Jg llf3|fe. 

331 ^40H2I S2f2jE5 28S g 8HJ2I 3H^^E5 6i §18112 31^9 §2f^E5 

& t!S§ £S418H= ^LH S ?IIO|5» ^blSlfe 5*4* 3H°1 E§3f: 

2f2f°| 331 =4= 3H2I S§2| 331 31 01 5 Oil ggfSCH 331 g'J5|°g SifEl tlSi ^SS1E = 

2f2|°l 31g9 SE.^2£ 6JSS Sifolfe 31^3121; 

331 3f33|0|| a&SIOI 3E Xl 4= (figure of merit)M ^Sslfe ag 35 H5/dlAH2f: 

331 ag 35 H5AIIAH §J 331 =4= 3H°I #y BS2I 2f2f°| 3101 5 Oil 2 if El 3. 331 3E XI4=S 
2J^E5Ai 2fe ^!g SfHEISS A|g8101 2f 3101521 Sig HlOiSlfe 5jg III 01 31 

S EifSJfe 51 ^SE5 81^ ag 35 2H^ XI 3 3x1. 
S^Sf 4 
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HI380II 910\M. S3I *!g »2£ISS S£ S5> S2£I§S S§t§H= 5§ a§2g sife Pg 
2H^ Ma gxl. 

5 

maims <y soil ah am sh^s aifsi^i %\m ssoii sjouh. 

HaiHIS £JS°I S0I& ^AI2J =4= 3H°J gi^og ajs°| 2,^8 4=£J8li= B5||2f: 

§2f^2£ gg}@ ySi SS8IE§I S3| ^4= 3H°I t!SI gUSIfe B3II21: 

S3I SZ.i5J2§ 289 ^28lfe B3II 

■ E88|fe 3§ s S o S Sffe pg 2H^ S3 gfg. 
S?S 6 

XII480II 210UH. S3I Btt B30fe. 

9II0IMB AlgolOl 2*2*21 3H oj g^og 2 o § aj S> 3|gxia ¥018101 =4- 3H2J 3fg 

^ §2*2!°£ iJS» £!S8|fe E+3II21: 

S3I =4= 3H2I 3|gS g^?2§ 28& iJSB 31^6101 S3| gZl^og S8@ ajsB assn= B 
S3| gL^°S t!SI aH£I8I0I 3£ 114=8 $2E8lfe B3I2}: 

gja*°S/d S3| XI4-8 »te 38 SJI2£|g8 gofOI S3| 3I0IM2I &8 SlOiSf^ BflIB £881 

i= 28 ?§2S Sffe Pg 2H^ nu sa. 

7 

xnaeron 21 ch ah . S3i »g siopit se xi4=s Aigsioi a§ ss so oibishoi ±gjsife 

tfSoFte 310)1 SoDAH 4=£JS <!JS°I 3H^32J I@ ^SOII OSf S3I = 4= 3H°I ^£JS S2 g 8IU°I 
<y&j8ffe 28 ?§2S 3|fe ag S£ 2H^ »a gjg. 

S^8 8 

»i3»oii 2101 ah. S3i mm mo\D\±z ousel moii xw& Aigxi Aigsife 5§ 
»t a§ 2H= jaa sa. 

s^8 9 

ai nnsss dHaa ^4= 3h°i ess ^§a°^, 2*2*21 ^sug *<oie silisj ig 5 

8811= 22J ^4= 3H£| ESS ^§11: 

2* ^eajo) SfU o| go «-o|| o|8n ^gg sg}8hfe 32§(feed point)^: 

S3| ^4* 3H2| ESS ^sajogYEf SSB ¥)gf S2I SSgOII 2§S! Ss 

■ S88lfe 28 ?§°£ Sffe fH 

10 

HI 98 CHI 210UH. S3I i!S 183|i=, ESS ^MUOII 289 xHHISa S3| Zh^8 2I8f2 HI2 
ESS ill S0II §SS! CHOI §3? 3)1018011 S i@ §S ESill ?b|& 3)10188 SSSFfe 

28 ^§2S Sffe ¥= 2}E)|LK 

S^?» 11 

HI 98 CHI 2J0UH. S3| t]S gJHIQi §ff 5&§fe 28 ^S2£ 8)^ fH 2} Ell 

LI. 

m=?m 12 

HI 98 Oil 21 01 A). S3| ^4= 3H°I ESS ilUS S!§ 31 & SOU lg£|fe 28 §§2S 8|{= fn gj. 
E)IU. 

13 

HI980II 21 01 AH. S3I =4= 3H°I ESS i§H LH°J 2|2|o| a^| E3 ah Agajg H) ^ C | o^m 
^IKVivaldi antenna element)* SSSIfe 28 ^§2£ 8lfe f5 S?Eim. 
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